When the factor structure and psychometric qualities of the Level of Expressed Emotion scale, an instrument intended to assesspatient's perceptions of expressedemotion, were evaluated, three moderately intercorrelated factors emerged, with good internal consistency; these were lack of emotional support, intrusiveness/control, and irritability. This did not quite correspond to the a priori scales described in the original version. As in the original LEE, the three factors add to a total score intended to measure â€˜¿ perceived expressed emotion'.
hostility, and emotional overinvolvement expressed by a psychiatric patient's relative. EE has become a well established predicting variable for relapse in schizophrenia, and in unipolar and bipolar depression (Leff & Vaughn, 1984; Kuipers, 1987; Falloon, 1988; Hooley & Teasdale, 1989) . EE also appears to be relevant to adherence to treatment in cases of bulimia and anorexia nervosa (Falloon, 1988) , and to long a term outcome of behaviour therapy with agora phobia (Peter & Hand, 1988) . Expressed emotion is measured by means of a semistructured interview with the patient's â€˜¿ significant other' (usually partner or parent), the Camberwell Family Interview (CFI; Vaughn & Leff, 1976b ).
Owing to its length and the complexity of scoring, as well as the need for a key relative, the CFI is an impractical instrument. The time and money involved â€˜¿ @ in its administration preclude a routine application in many settings other than research institutes. This has prompted some researchers to design less cumbersome measuresof EE. Magailaeta!(1986), for instance, introduced assessment of EE based on five-minute speech samples (FMSS) of patients' relatives. Cole & Kazarian (1988) designed a questionnaire intended to assess patient's perceptions of EE, the Level of Expressed Emotion Scale (LEE).
Obvious advantages of the questionnaire approach are that the assessment of EE becomes much easier, and that the patient's relative is no longer needed. An apparent disadvantage is the introduction of possible response bias by shifting focus from experimenter-observed EE to patients' perceptions of EE. Although it may seem at first sight hazardous to change the source of information from relative to patient, this change does not seem to decrease the relevance of the EE concept with regard to relapse. Hooley & Teasdale (1989) The present study examined the factor structure of the LEE scale and the internal consistency of the factors found. In view of the large numbers of subjects required for factor analyses, data were gathered from healthy subjects from the general population. Although EE has not been studied in a healthy sample before, there is no reason to expect that the EE categories of criticism and emotional overinvolvement are exclusive characteristics of psychiatric patients' relatives, even if the patients' symptoms may be powerful triggers to elicit high-EE behaviour (Kerver, 1990 ; but see also Goldstein eta!, 1989 Additionally,two questionswereadded:one questionasked for a short description of the significant other (for instance â€˜¿ partner', â€˜¿ friend', â€˜¿ parent'), and the other asked for an estimate of the amount of contact with this significant other.
The former question was constructed for descriptive purposes (e.g. Hooley eta!, 1986) , the latter in view of the relationship found between amount of contact, high EE, and symptom relapse (e.g. Leff & Vaughn, 1984) .
In orderto investigate therelationship betweenLEE scoresand psychologicaldistress,the SymptomChecklist 90(SCL-90R; Derogatis,1977)wasincluded.Onlythe total score was used in data analysis.
From the telephonebooks of six smallto medium-sized towns in The Netherlands, 1000 subjects were selected at random. Towns were chosen to be representative of the general Dutch population in terms of religious and political affiliation. The selected persons were mailed questionnaire bookletscontaining(a)a shortquestionnaireon biographical data; (b) the SCLâ€"90, and (c) the LEE.
There were 345 respondents (34.5%; 44% male, 56% female). Age of the subjects ranged from 18 to 88 years (mean 46, s.d. 15.8 years) . Most subjects were married (68%) or living with a partner (5%); approximately one-fifth of the subjects were not married (16.2%) or were divorced (4.5%). The proportion of married subjects participating in the study was rather higher than that in the general population; the other demographic figures compared reasonably well with statistics for the general population (Statistisch Jaarboek, 1990) . However,the response rate was low, suggesting that the sample was probably biased withrespect tounassessed variables such as interest in psychology, willingness to report on interpersonal relationships, etc.
Item frequency distributions were examined with the intention of eliminating highly skewed items (i.e. items with less than 5% or more than 95% endorsement frequency of the extreme response alternatives).
Inter-item and itemâ€"total correlations (with the lattercorrectedfor self-correlation) were investigated in order to delete items which did not contribute to the scale's homogeneity and consistency. It was decided that items with correlations smaller than 0.20 (in absolute value) with either the total scale score for EE or its intended a priori subscale (intrusiveness, emotional responsivity, attitude v. illness, or tolerance/expectancy) would be eliminated (Nunnally, 1978) . Subsequently, factor analyses were conducted on the remaining items. Although the LEE consisted of four a priori subscales, exploratory instead of confirmatory factor analysis was chosen, instigated by Cole & Kazarian's (1988) suggestion that three of the four subscales showed considerable intercorrelation (i.e. between 0.71 and 0.84) and might thus be expected to reflect only one factor.
Principal-component analysis was chosen to account for as much variance as possible with the LEE factors. Eigenvalues,proportions of explainedvariance,screeplot, and interpretability of factor content were examined to decide on the most appropriate number of factors to be extracted (Norusis, 1988) . Next, the chosen number of factors were subjected to varimax rotation. Items with factor loadings <0.35 were eliminated. To ensure a qualitative difference between factor loadings, the minimum difference betweenthe highest and second highest factor loading was set at 0.20. Finally, the factors found were subjected to reliability analysis with the intention of further deleting items that distorted the consistency of the scale.
Resufts
Subjects completed the LEE with respect to â€oe¿ the most influential personâ€•in their life during the preceding three months.Seventy-oneper centrated theirpartner, l9Â°lo rated a friend, 4% rated a child, 3% rated a parent, 1Â°lo rated a sibling,and 2% rated somebodyelse,suchas an employer or a neighbour. Forty-three per cent of the significant others rated were male, 44@1o were female (13Â°lo missing data).
No items were endorsed by fewer than 5% or more than 95% of the subjects. Thus, all items were maintained for item analysis.
Because of low (i.e. <0.20) itemâ€"total correlations, 15
items were deleted (seven intrusiveness items, three emotional responsivity items, three attitude v. illness items, and two tolerance/expectancyitems). Homogeneityof the total scale, estimated by mean inter-itemcorrelation, was then raised from 0.17 to 0.22.
The remaining45itemswereincludedin the exploratory principal-components factor analysis. First, the Kaiser Meyer-Olkin (KMO) coefficient was computed to estimate sampling adequacy (Norusis, 1988 As is summarised in Table 1 , the factors showed significant, but small to moderate intercorrelations, the correlation between lack of emotional support and irritability being largest (r = 0.53). However, inter-factor correlations proved to be considerably smaller here than in the Cole & Kazarian (1988) study.
There was no substantial relationship betweenthe LEE scales and either level of education or age of the subjects (Table 1) . Influence of subjects' sex, examined by i-tests, was also found to be negligible in the case of the lack of emotional support scale and the whole scale. The other two subscales,however,did showsexdifferences.Menreported more intrusiveness/controlon account of their significant other than women did (t(3l3)=4.l3, P<0.001). Similarly, men reported more irritability than women(t(3l4)= 2.38, P<0.00l). These sex differences were not influenced by the sex of the significant other: only on the factor lack of emotional support was the score influenced by the sex of the other (t(273)= 1.93, P= 0.055, two-tailed), indicating that men were scored as less supportive than women.
Furthermore, different categories of significant others (i.e. husband/wife, partner, friend, parent, sibling,child, other) were not rated differently on the total scale (F@278,6)= 1.11, P=0.36) nor on any of the subscales (F(Hotellings@824,l8)= 1.05, P=0.40). Fmally, theamount of contactestimatedby the subjectscorrelatedsignificantly only with the intrusiveness/control score (r = 0.26), indi cating that perceivedintrusivenessincreasedwhenamount of contact increased. Comparison between the group of subjects with lessthan 35 hours and the group with more than 35 hours of contact per week (Vaughn & Leff, l976a) yielded a significant mean difference only on intrusiveness/ control (t(276)= â€"¿ 3.9; P<0.00l), again indicating that the larger amount of contact yielded higher intrusiveness/ control scores.
All LEE scales, except intrusiveness/control, were found to be significantly and positively related to the SCL-90 total score for neuroticism.
Discussion
The primary aim of this study was to examine the factorial structure of the LEE and to test its reliability. Nunnally (1978) and Briggs & Cheek (1986) , among others, make a strong case for a routine application of factor analysis to any new scale as a first step in its validation based on the assumption that a single scale ought to measure a single concept.
In the present factor analysis of the LEE, a solution with three moderately intercorrelated factors seemed to fit the data best. The factors were labelled â€˜¿ lack of emotional support', â€˜¿ intrusiveness/control', and â€˜¿ irritability'. The sum of the three factors is, as in the Cole & Kazarian version, intended to measure â€˜¿ perceptions of EE'. The internal consistency of the subscales and total scale was good. Several changes were made to the original Cole & Kazarian (1988) LEE. Firstly, the three factors found in the present study did not correspond with apriori structure designed by theauthors; thefirst and largest Significant correlations (P< 0.05, two-tailed) appear in italic. Note: n varies because of missing data.
factor, lack of emotional support, consisted of items originally belonging to the a priori scales attitude versus illness, emotional responsivity, and expectancy/ tolerance. Secondly, the LEE was shortened, since some of the items did not contribute sufficiently to the construct intended to be measured (i.e. to the total scale score). Thirdly, the response format was changed from a dichotomous to a four-point format.
Finally, we added two questions, one asking the respondent for a short description of the signi ficant other and one asking the respondent to estimate the amount of contact per week with this significant other. In view of the sex differences found in our study, it might be advisable to add another question, concerning the sex of the significant other. Some preliminary support for the validity of the three factors was found in the sense that they were shown to relate differentially to other measures (Briggs & Cheek, 1986) . For instance, the amount of contact between respondent and significant other was related to scores on the intrusiveness subscale, but not with the other two subscales. The fmding that larger amounts of contact yield higher intrusiveness scores clearly makes sense. Furthermore, the lack of emotional support and irritability factors as well as the LEE total score were positively related to the amount of physical and psychological complaints subjects reported, as the SCLâ€"90Rtotal score for neuroticism.
The finding that the intrusiveness/ control scale was not related to this neuroticism scale seems to rule out the possibility that LEE scores were biased by a plaintive response style. Finally, the finding that men were rated as less supportive than women seems consistent with clinical experience and theoretical notions (e.g. Chodorow, 1978) . With respect to content validity, the LEE seems to lack items explicitly referring to perceived criticism, as formulated by Hooley & Teasdale (1989) . In the lack of emotional support scale, however, some of the items seem to imply criticism, for example item 55: â€oe¿ Often accuses me of making things up when I'm not feeling wellâ€•. On the whole, a high score on the lack of emotional support scale seems to indicate the perception of a non-supportive, rejecting attitude of the significant other, whereas a low score suggests an actively supportive, accepting concern. As such, this primary factor of the LEE may tap some of the differences between low-EE relatives and high-EE, critical relatives that were highlighted by Hahlweg et a! (1989) : â€oe¿ It appears that low EE relatives are not just more neutral than high EE-critical members; in addition, they are actively supporting the patient. They provide a positive nonverbal climate, show concern for the patient, and try to find solutions to problemsâ€• (p. 17).
In view of the methodological limitations of this study, several considerations should be kept in mind.
Firstly, the factor structure found is based on data from healthy subjects from the general population.
The low responserate suggeststhat this sample may not have been representative. Moreover, the EE concept has, to date, been studied only in clinical populations. The rationale for sampling in a healthy population was that large numbers of subjects are required for a valid factor analysis.
Furthermore, it was argued that there is no reason to expect the EE categories of criticism and emotional overinvolvement to be exclusively characteristic of psychiatric patients' spouses or parents, although it has been suggested that patients' symptoms may be liable to elicit high EE in their social environment (e.g. Kerver, 1990 ). Goldstein et a!, however, found that neither severity of patient behaviour during the acute episode nor residual symptoms after discharge were related to CFI ratings of EE. For a first exploration of the factorial structure of the LEE, it seemed therefore reasonable to use healthy subjects. Nevertheless, the results of our study are in need of replication in other, healthy as well as clinical, samples.
Following the terminology of Cole & Kazarian (1988) and Kazarian et a! (1990) , the scale was labelled a measure of â€˜¿ perceived expressed emotion'. It is, however, by no means clear how the LEE relates to the original EE concept. Examining the convergent validity of the LEE with the CFI may prove whether the LEE does indeed indicate perceptions of EE.
Aspects of divergent validity will also have to be addressed. As was stated by Tarrier (1989) , â€oe¿ the importance of EE is not so much that it is a measure of â€˜¿ family pathology or dysfunction' but rather it is an operationalized measure of environmental stress that can be quantified in a frequently occurring environment, that is the familial homeâ€•(p. 51). One would want to know, then, whether the LEE provides additional information compared with existing scales on stress at home, such as scales for marital stress (e.g. Hooley & Teasdale, 1989) or parental rearing styles (e.g. Parker, 1988 ).
Finally, the predictive power of the LEE awaits further proof.
